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Towards Implementing Carbon Markets in Agriculture
Abstract
Despite the interest in carbon markets or programs for which agriculture could be rewarded for storing
carbon, there are still substantive questions about how such mechanisms could be designed to meet this task
and be generally acceptable to the international community. One of the most problematic of these issues is the
fact that, unlike reductions in emissions, carbon sinks may only temporarily hold carbon out of the
atmosphere. Until policy mechanisms that appropriately incorporate the potentially temporary nature of sinks
are developed, it is unlikely that agricultural sequestration will gain widespread acceptance. In this paper, the
authors introduce and discuss three such mechanisms.
Disciplines
Agricultural and Resource Economics | Agricultural Economics | Economics | Natural Resource Economics
This article is available at Iowa State University Digital Repository: http://lib.dr.iastate.edu/card_workingpapers/264




7RZDUGV,PSOHPHQWLQJ&DUERQ0DUNHWVLQ$JULFXOWXUH


+RQJOL)HQJ-LQKXD=KDRDQG&DWKHULQH/.OLQJ



:RUNLQJ3DSHU:3
’HFHPEHU











&HQWHUIRU$JULFXOWXUDODQG5XUDO’HYHORSPHQW
,RZD6WDWH8QLYHUVLW\
$PHV,RZD
ZZZFDUGLDVWDWHHGX






+RQJOL)HQJLVDJUDGXDWHVWXGHQW&HQWHUIRU$JULFXOWXUDODQG5XUDO’HYHORSPHQW&$5’-LQKXD=KDR
LVDQDVVLVWDQWSURIHVVRURIHFRQRPLFV’HSDUWPHQWRI(FRQRPLFV&DWKHULQH.OLQJLVDSURIHVVRURI
HFRQRPLFVDQGKHDGRIWKH5HVRXUFHDQG(QYLURQPHQWDO3ROLF\’LYLVLRQ&$5’DOODW,RZD6WDWH
8QLYHUVLW\

7KLVSXEOLFDWLRQLVDYDLODEOHRQOLQHRQWKH&$5’ZHEVLWHZZZFDUGLDVWDWHHGX3HUPLVVLRQLVJUDQWHGWR
UHSURGXFHWKLVLQIRUPDWLRQZLWKDSSURSULDWHDWWULEXWLRQWRWKHDXWKRUVDQGWKH&HQWHUIRU$JULFXOWXUDODQG
5XUDO’HYHORSPHQW,RZD6DWH8QLYHUVLW\$PHV,RZD

)RUTXHVWLRQVRUFRPPHQWVDERXWWKHFRQWHQWVRIWKLVSDSHUSOHDVHFRQWDFW-LQKXD=KDR’HSDUWPHQWRI
(FRQRPLFV,RZD6WDWH8QLYHUVLW\’+HDG\+DOO$PHV,$3K)D[
(PDLOM]KDR#LDVWDWHHGX

,RZD6WDWH8QLYHUVLW\GRHVQRWGLVFULPLQDWHRQWKHEDVLVRIUDFHFRORUDJHUHOLJLRQQDWLRQDORULJLQVH[XDO
RULHQWDWLRQVH[PDULWDOVWDWXVGLVDELOLW\RUVWDWXVDVD8V9LHWQDP(UD9HWHUDQ$Q\SHUVRQVKDYLQJLQTXLULHV
FRQFHUQLQJWKLVPD\FRQWDFWWKH’LUHFWRURI$IILUPDWLYH$FWLRQ%HDUGVKHDU+DOO




72:$5’6,03/(0(17,1*&$5%210$5.(76
,1$*5,&8/785(

:LWKWKHDQWLFLSDWHGUHOHDVHRIWKH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH¶VUHYLVHG
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5HYNLQSUHGLFWLQJHYHQJUHDWHUJOREDOZDUPLQJHIIHFWVWKDQSUHYLRXVO\EHOLHYHGWKH
LQWHUHVWLQPHWKRGVWRUHGXFHWKHDWPRVSKHULFFRQFHQWUDWLRQRIJUHHQKRXVHJDVHV*+*LV
DOPRVWFHUWDLQWRJURZ,QDGGLWLRQWREHLQJDJHQHUDWRURI*+*6FKQHLGHUDQG0F&DUO
DJULFXOWXUHKDVWKHSRWHQWLDOWRVHTXHVWHURUVWRUHODUJHDPRXQWVRIFDUERQDQGRWKHU*+*VLQ
LWVVRLO/DOHWDO7KH,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH7KHDFWLYLWLHVWKDWPD\
HQKDQFHWKHVWRUDJHRIFDUERQLQDJULFXOWXUDOVRLOVLQFOXGHSODQWLQJWUHHVFRQYHUWLQJIURP
FRQYHQWLRQDOWRFRQVHUYDWLRQDOWLOODJHDGRSWLQJLPSURYHGFURSSLQJV\VWHPVFRQYHUWLQJWR
SHUHQQLDOFURSVDQGUHVWRULQJWKHZHWODQGVDPRQJRWKHUV
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007&\U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RIWRWDO86HPLVVLRQVRI*+*VRUSHUFHQWRIWKH86HPLVVLRQUHGXFWLRQFRPPLWPHQWXQGHU
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/DWHWDO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7KXVWKHOLPLWHGHYLGHQFHDYDLODEOHVXJJHVWVWKDW86IDUPHUVPLJKWVXEVWDQWLDOO\SURILW
IURPDV\VWHPWKDWSD\VWKHPIRUVWRULQJFDUERQLQWKHLUVRLOV0RUHRYHUSUDFWLFHVWKDWVHTXHVWHU
FDUERQGRPRUHWKDQPLWLJDWH*+*HIIHFWV%\DGRSWLQJFDUERQHQKDQFLQJDFWLYLWLHVVRLO
SURGXFWLYLW\ZDWHUDQGDLUTXDOLW\DQGZLOGOLIHKDELWDWVDUHDOOHQKDQFHG
’HVSLWHWKHLQWHUHVWLQFDUERQPDUNHWVRUSURJUDPVIRUZKLFKDJULFXOWXUHFRXOGEHUHZDUGHG
IRUVWRULQJFDUERQWKHUHDUHVWLOOVXEVWDQWLYHTXHVWLRQVDERXWKRZVXFKPHFKDQLVPVFRXOGEH
GHVLJQHGWRPHHWWKLVWDVNDQGEHJHQHUDOO\DFFHSWDEOHWRWKHLQWHUQDWLRQDOFRPPXQLW\8QGHUWKH
.\RWR3URWRFROFDUERQVHTXHVWHUHGWKURXJKIRUHVWU\LVH[SOLFLWO\DOORZHGWKRXJKQRUROH
FXUUHQWO\H[LVWVIRUDJULFXOWXUDOVRLOV7KHODQJXDJHRIWKHSURWRFROFOHDUO\DOORZVIRUWKHIXWXUH
DGPLVVLRQRIDJULFXOWXUDOVRLOVLQNVKRZHYHUPHPEHUFRXQWULHVDUHQRWOLNHO\WRUDWLI\LWV
LQFOXVLRQXQWLONH\LPSOHPHQWDWLRQLVVXHVDUHUHVROYHG
2QHRIWKHPRVWSUREOHPDWLFRIWKHVHLVVXHVLVWKHIDFWWKDWXQOLNHUHGXFWLRQVLQHPLVVLRQV
FDUERQVLQNVPD\RQO\WHPSRUDULO\KROGFDUERQRXWRIWKHDWPRVSKHUH7KLVFKDUDFWHULVWLFRI
VLQNVDSSOLHVWRDOOIRUPVLQFOXGLQJIRUHVWU\EXWLVOLNHO\WREHHVSHFLDOO\SUREOHPDWLFLQWKHFDVH
RIDJULFXOWXUHDVDQQXDOFKDQJHVLQODQGXVHDQGPDQDJHPHQWFDQKDYHVLJQLILFDQWHIIHFWVRQWKH
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VWRUDJHRIFDUERQLQWKHVRLO)RUH[DPSOHVZLWFKLQJSURGXFWLRQSUDFWLFHVIURPFRQYHQWLRQDOWR
ORZWLOOPD\VHTXHVWHUDVLJQLILFDQWDPRXQWRIFDUERQRYHUVHYHUDO\HDUV+RZHYHULIWKHIDUPHU
UHYHUWVWRFRQYHQWLRQDOWLOODJHSUDFWLFHVYLUWXDOO\DOORIWKHVWRUHGFDUERQZLOOEHUHOHDVHG
LPPHGLDWHO\

0HFKDQLVPVWKDW$FFRXQWIRUWKH7HPSRUDU\1DWXUHRI6LQNV
$JULFXOWXUDOVLQNVPD\EHLQWHQWLRQDOO\WHPSRUDU\RUXQLQWHQWLRQDOO\VR)RUH[DPSOHLWLV
TXLWHHDV\WRLPDJLQHDIDUPHUVLJQLQJDFRQWUDFWZLWKDEURNHUWRDGRSWFRQVHUYDWLRQWLOODJH
SUDFWLFHVLQH[FKDQJHIRUDQDQQXDOSD\PHQWIRUDIL[HGQXPEHURI\HDUV,QVXFKDFDVHWKH
FDUERQVHTXHVWUDWLRQVHUYLFHVSURYLGHGE\WKHVLQNDUHWHPSRUDU\RUDWOHDVWSRVVLEO\VR(YHQLI
ERWKSDUWLHVDQWLFLSDWHWKDWWKHFRQWUDFWFRXOGEHH[WHQGHGRUUHQHJRWLDWHGDWLWVWHUPWKHUHLVVWLOO
WKHYHU\UHDOSRVVLELOLW\WKDWWKHIDUPHUZLOOFKRRVHQRWWRGRVR6HFRQGXQDQWLFLSDWHGHYHQWV
PD\FDXVHWKHHDUO\UHOHDVHRIFDUERQ,QWKHFDVHRIIRUHVWU\DILUHPD\EHWKHFDXVHLQWKHFDVH
RIDJULFXOWXUHFKDQJHVLQFURSRULQSXWSULFHVPD\LQGXFHWKHIDUPHUWREUHDNWKHFRQWUDFW
$OWKRXJKDJULFXOWXUDOVLQNVPD\EHWHPSRUDU\LWLVLPSRUWDQWWRQRWHWKDWLQPRVWFRPPRQ
VLWXDWLRQVWKHVLQNVZLOOKDYHSRVLWLYHYDOXHDOEHLWQRWDVJUHDWDVWKRVHDVVRFLDWHGZLWK
SHUPDQHQWUHGXFWLRQVRUDEDWHPHQW7KLVRFFXUVEHFDXVHJOREDOZDUPLQJGDPDJHLVUHGXFHG
ZKLOHWKHFDUERQLVVWRUHGDQGURXJKO\UHWXUQVWRLWVIRUPHUOHYHOXSRQUHOHDVHJHQHUDWLQJDQHW
UHGXFWLRQLQGDPDJHV
8QWLOSROLF\PHFKDQLVPVWKDWDSSURSULDWHO\LQFRUSRUDWHWKHSRWHQWLDOO\WHPSRUDU\QDWXUHRI
VLQNVDUHGHYHORSHGLWLVXQOLNHO\WKDWDJULFXOWXUDOVHTXHVWUDWLRQZLOOJDLQZLGHVSUHDGDFFHSWDQFH
:HLQWURGXFHDQGGLVFXVVWKUHHVXFKPHFKDQLVPV7KHVHPHFKDQLVPVFRXOGEHLPSOHPHQWHGLQ
WKHFRQWH[WRIHLWKHUDSULYDWHWUDGLQJPDUNHWRUDJRYHUQPHQWSURJUDPVXFKDVJUHHQSD\PHQWV
EXWZHZLOOH[SODLQWKHPLQWKHFRQWH[WRIDZHOOIXQFWLRQLQJH[WHUQDOFDUERQPDUNHWWKDW
GHWHUPLQHVWKHSULFHRIFDUERQDEDWHPHQW7KDWLVWKHFDUERQSULFHIRURQHXQLWRIFUHGLWLVWKH
SULFHDVVRFLDWHGZLWKRQHXQLWRISHUPDQHQWFDUERQUHGXFWLRQ
6XSSRVHDIDUPHUZRXOGOLNHWRHQWHULQWRDFRQWUDFWWRVHTXHVWHUFDUERQE\DGRSWLQJ
FRQVHUYDWLRQWLOODJHSUDFWLFHVKRZHYHUVKHLVQRWZLOOLQJWRFRPPLWWRWKDWSUDFWLFHLQGHILQLWHO\
EXWRQO\IRUILYH\HDUV,QHDFK\HDUWKDWVKHSUDFWLFHVFRQVHUYDWLRQWLOODJHKHUODQGVHTXHVWHUV
7RZDUGV,PSOHPHQWLQJ&DUERQ0DUNHWVLQ$JULFXOWXUH

PHWULFWRQVRIFDUERQ7KXVLIVKHZHUHWRUHYHUWWRFRQYHQWLRQDOWLOOLQWKHVL[WK\HDUVKH
ZRXOGUHOHDVHWKHWRQVRIFDUERQVKHZRXOGKDYHDFFXPXODWHGLQKHUVRLOV
3D\$V<RX*R3$<*6\VWHP8QGHUWKLVV\VWHPWKHIDUPHUZRXOGVHOOHPLVVLRQFUHGLWV
EDVHGRQDSHUPDQHQWUHGXFWLRQRIFDUERQ7KXVIRUWKHILUVWILYH\HDUVWKHIDUPHUFRXOGVHOO
FUHGLWVHDFKDWWKHIXOOSULFHRISHUPDQHQWUHGXFWLRQV+RZHYHULQWKHVL[WK\HDUVKHZRXOG
EHUHTXLUHGWRSXUFKDVHFDUERQFUHGLWVIURPWKHPDUNHWDWWKHJRLQJSULFHWRFRYHUKHUHPLVVLRQV
ZRUWK6XFKDV\VWHPLVHDV\WRXQGHUVWDQGDQGLVHIILFLHQW
9DULDEOH/HQJWK&RQWUDFW9/&6\VWHP7KLVV\VWHPPLJKWHYROYHWKURXJKLQGHSHQGHQW
EURNHUDUUDQJHPHQWV,IDEURNHUEX\VSHUPLWVIURPVLQNVRXUFHVDQGVHOOVWKHPWRHPLWWHUVWKH
EURNHUPXVWFRQWUDFWZLWKVLQNVRXUFHVWRDFKLHYHDSHUPDQHQWUHGXFWLRQLQFDUERQ7KLVFRXOGEH
DFFRPSOLVKHGE\SXUFKDVLQJDFRQWUDFWZLWKRQHIDUPHUWRDGRSWFRQVHUYDWLRQWLOODJHIRUWKHILUVW
ILYH\HDUVDQGWKHQFRQWUDFWLQJZLWKDVHFRQGIDUPHUWRSODQWWUHHVEHJLQQLQJLQ\HDUVL[IRUD
FHUWDLQQXPEHURI\HDUVDQGVRRQ,QHDFKSHULRGWKHEURNHUPLJKWRIIHUIDUPHUVDPHQXRI
SULFHVDVVRFLDWHGZLWKGLIIHUHQWFRQWUDFWOHQJWKV7KHLQVWLWXWLRQDOVWUXFWXUHRIWKLVV\VWHPLV
GHSLFWHGLQWKHIROORZLQJILJXUH
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7KHSULFHVRIFRQWUDFWVZLWKGLIIHUHQWOHQJWKVDUHGHWHUPLQHGE\WKHPDUNHW,IWKHUHDUHQR
DUELWUDJHRSSRUWXQLWLHVLQHPLVVLRQDQGFRQWUDFWWUDGLQJWKHSULFHVZLOOEHHIILFLHQWDQGZLOOEH
IUDFWLRQVRIWKHSHUPDQHQWSULFHGHSHQGLQJRQWKHFRQWUDFWOHQJWKV
&DUERQ$QQXLW\$FFRXQW&$$6\VWHP,QWKLVV\VWHPDVLQNVRXUFHUHFHLYHVWKHIXOO
SHUPLWSULFHZKHQLWVWDUWVWRVWRUHDXQLWRISROOXWDQW7KHSD\PHQWLVVXEVHTXHQWO\SXWLQWRDQ
DQQXLW\DFFRXQWDVWKHSULQFLSDOFRQWULEXWLRQ7KHRZQHUFDQDFFHVVWKHHDUQLQJVRIWKHDFFRXQW
EXWQRWWKHSULQFLSDO7KHSULQFLSDO¶VYDOXHLVVXEVHTXHQWO\UHGXFHGDWWKHRQJRLQJSHUPLWSULFH
ZKHQWKHVWRUHGFDUERQLVUHOHDVHG,IWKHVLQNUHPDLQVSHUPDQHQWWKHVLQNRZQHUHYHQWXDOO\
HDUQVDOORIWKHLQWHUHVWSD\PHQWVWKHGLVFRXQWHGSUHVHQWYDOXHRIZKLFKHTXDOVWKHSULQFLSDO
LWVHOI7KHV\VWHPLVSDUDOOHOWR3$<*DQGLVHIILFLHQW
)DUPHUV &DUERQ
%URNHU
&DUERQ
0DUNHW
&DUERQ
&RQWUDFWV
&DUERQ
7UDGH
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
)RUWKHDERYHIDUPHUDQDQQXLW\DFFRXQWZRXOGEHRSHQHGIRUKHULQWKHILUVW\HDU,QHDFK
RIWKHILUVWILYH\HDUVWKHYDOXHRIWRQVRIFDUERQZRXOGEHGHSRVLWHGLQWRWKHDFFRXQW7KH
IDUPHUZRXOGFROOHFWHDUQLQJVRQWKLVDFFRXQWIRUWKHVH\HDUV+RZHYHULQWKHVL[WK\HDUZKHQ
WKHFDUERQLVUHOHDVHGWKHRQJRLQJYDOXHRIWRQVRIFDUERQZRXOGEHGHGXFWHGIURPWKH
DFFRXQW

0HULWVRIWKH0HFKDQLVPV
:LWKFHUWDLQW\DQGSHUIHFWIRUHVLJKWRIIXWXUHFDUERQSHUPLWSULFHVHDFKRIWKHWKUHHV\VWHPV
SURYLGHVDQHFRQRPLFDOO\HIILFLHQWVROXWLRQWRWKHQRQSHUPDQHQFHSUREOHPVHH)HQJ=KDRDQG
.OLQJIRUGHWDLOV+RZHYHUWKH\GLIIHUFRQVLGHUDEO\LQWKHLULPSOHPHQWDWLRQSDUWLFXODUO\ZLWK
SHUPLWSULFHXQFHUWDLQW\2WKHUIDFWRUVDIIHFWLQJLPSOHPHQWDWLRQDUHWUDQVDFWLRQFRVWVGHIDXOWRI
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